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1. BBE,llEHHE 

np~ ~3y4eH~~ MeXaH~3Ma pacceRH~R ~OHOB B~COK~X 3Hepr~~ 

~ ~ccneAOBaH~~ CBO~CTB aApOHHO~ MaTep~~ B03H~KaeT BOnpoc 0 KO
n~4eCTBeHHOM cornac~~ peaynbTaToa on~Ta ~ pac4eToa no o6~4HO~ 
A~<)lpaKI.I~OHHO~ Teop~~ MHOrOKpaTHOro pacceRH~R /,llTMP/ 11 • 2~ B KO
TOPOH npeAnonaraeTCR, 4TO KOHCT~TyeHTaM~ CTanK~Ba~~~XCR RAep 
RBnR~TCR TOnbKO HyKnOH~, He B036YmAa~~~eCR Ha npoMemyT04H~X 
cTaA~Rx npo1.1ecca pacceRH~R. HacTOR~aR pa6oTa nocaR~eHa oTaeTy 
Ha 3TOT aonpoc. 

B Haw~x ~ccneAoBaH~RX /S-6/ A~<l><l>epeHI.I~anbH~X ce4eH~H ynpy
roro ~ Kaaa~ynpyroro aC- , aAl- , aCu-pacceRH~R a A~<)lpaK

LI~OHHOH oGnacT~ np~ 17,9 r3B/c 6~no o6HapymeHO, 4TO OTKnOHe
H~R pac4eTOB no ,llTMP OT 3KCnep~MeHTa AOCT~ra~T AeCRTKOB npo
LieHTOB. noA06H~e 3<)l<)leKTbl Ha6n~Aan~Cb ~ B HeAaBH~X 3KCnep~MeH
TaX no pd- ~ dd-ynpyroMy pacceRH~~ Ha acTpe4H~X ny4Kax a 
l..lEPHe 16 •81, a TaKme a ~ccneAOBaH~RX ynpyroro pa -pacceRH~R /7/, 

rAe OH~ CBR3~aan~cb c nonpaaKaM~ Ha Heynpyroe 3KpaH~poaaH~e 
K ,llTMP. 

8 ~~':"!"':'!=!!.! .. !/~!~ ::-~'50"!"~ ~P~P.t:"T.::-~~"~~~~ p'=:'~ynhT~T ... I IA~MPpPwuaA .'~lA'!'-

<)lepeHLI~anbH~X Ce4eH~H ap- ~ aa -pacceRH~R np~ 17,9 r3B/c 
~ ~x cpaaHeH~e c TeopeT~4eC~M~ pac4eTaM~ a paMKax ,llTMP /6ea 
PRAa np~6n~meH~H, KOTOp~e np~XOA~nocb ~cnonbaoaaTb np~ pac4e
Tax aC-, aAl-, aCu-pacceRH~R/. npeABap~TenbH~e AaHH~e co
o6~an~Cb paHee /4,9/. 

B paaAene 2 np~BeAeH~ peaynbTaT~ pa6oT~ ~ KpaTKO on~caHa 
npo1.1eAypa ~x nony4eH~R. B pa3A-3 OH~ cpaaH~aa~TCR c peaynbTa
TaM~ pac4eToa ~ o6cymAa~TCR np~4~H~ a~RaneHH~x pacxomAeH~H. 

2. nOilY4EHHE ,llAHHbiX 

HaMepeH~R a~nonHeH~ Ha ny4Ke anb<)la-4acT~LI c ~HTeHc~BHOCTb~ 
I 1-5/ · 10 6 4aCT~LI/ c, B~BOA~MOM ~3 c~Hxpo<)laaoTpoHa a a apeMR 
0,3-0,5 c. HcnonbaoaancR MarH~TH~H cneKTpoMeTp 11Anb<)la 11

, cxeMa 
KOToporo np~BeAeHa Ha p~c. 1. YcTPOHCTBO cneKTpoMeTpa ~ opraH~
aal!~R ero pa6oT~ Ha n~'"H'Hi1C 3BM 63CM-4, on~caH~ a pa6oTax /10,4,~/ 

B HaCTOR~eM 3Kcnep~MeHTe ~cnonbaoaanacb Kp~oreHHaR M~W€Hb111 ;' 
HanonHR~aRCR BOAOPOAOM/0,847+0,001 r/cM 2/ ~n~ ren~eM 
/1,494+0,002 r/cM 2/. Kon~4eCTBO ae~ecTaa BAOnb nyT~ 4acT~LI 
B nycTOH M~WeH~ COCTaBnRnO 0,11 r/cM 2. 
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PHc. I . CxeMa cneKTpoMeTpa. S 1 - c~HHTHJIJI.R~HOHHbie 
~HKH I 8 3 H SB 1 HcnoJib3oeanHCb AJIH onpep;eneHH.R 
3ap.R,o;al ,A - C~HHTHJIJl.fi~HOHHbiH CtieT'!HK C OTBepCTHeM 
~ 5 CM B ~eHTpe; PC1 - nponop~HoHaJibHbie KaMepbl c pac

CTO.RHHeM MeJKAy cHrHaJibHbiMH npoeonotiKaMH 2 MM I PC 1+4 H3-
Mep.RJIH I'OpH30HTaJibHYJO(X) H eepTHKaJibHYIO(Y) KOOpAHHaTbll, 
T- KpHoreHHa.R MHmeHb, AM- aHaJIH3HPYJO~HH MarHHT. 

H3 c$oKycHpo8aHHoro Ha MHWeHb ny4Ka coenaAeHHRMH M = 
= 81·~·84 • AoK /K COOT8eTCTByeT OAH08peMeHHOMY JlOCTynneHH~ 
cHrHanoe He 6onee 4eM c OAHO~ npo8onoKH 8 Ka~AO~ H3 nnocKocre~ 
KaMep PC 1,2 I 8~AenRnHcb T. H. MOHHTOpHble 4aCTHI.Ibl, rpeKH Koro
PbiX HMeJ1H HY~Hble KOOPAHHaTHble H yrnOBble napaMeTpbl OTHOCHTenb
HO OCH ycTaH08KH. 

3anHCb C06b1THR Ha MarHHTHY~ neHTY npOH380AHJ1aCb, ecnH yron 
~~~-=e~~~~~ ~ ~~c~~~'!"~p~c~~ ·~~~;~~~~ e ~~~~e~~~ !"!pee~~;!.'"! 3a~aHHce e~=-

4eHHe 60 .H OOCTynan CHrHan XOTR 6bl OT OAHO~ H3 nponOpi.IHOHanb
HbiX KaMep PC 8 ,7 , pacnono~eHHbiX 3a MarHHTOM. YcnoeHe 6 > 60 
npo8epRnocb cne~HanbHbiMH LIH$POBbiMH npo~eccopaMH, conpR~eHHbiMH 
c KaMepaMH PC
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• ,llnR KalKAoro co6biTHR a 38M nepeAaBanacb 
KOOPAHHaTHaR HH$QpMai.IHR OT nponop~HOHaJ1bHbiX KaMep, a TaKlKe 
Aat-tHble 0 OOTOKe MOHHTOPHbiX 4aCTHLI, OOCTynneHHH CHrHaJIOB OT 
C1.1HHTHJ1J1RI.IHOHHbiX C4eT4HKOB yCToHOBKH, aMnJ1HTYAaX CHrHaJIOB CO 
C4eT4HKOB, HCOOJ1b3yeMbiX AJ1R onpeAeneHHR 3aPRAa 4aCTH~. ~JIR 
KOHTpOJIR 3a Ka4eCTBOM pa60Tbl ycTaHOBKH, nony4eHHR ee xapaKTe
pHCTHK H KOHCTaHT, He06XOAHMbiX AJ1R 80CCTaH08J1eHHR TpeK08, OKO
J10 10% or o6~ero 4Hcna co6b1THH 3anHCb18anocb 6e3 oT6opa cny4ae8 
pacceRHHR. CMeHa ycno8H~ 3anHCH npOH380AHnacb no KOMaHAaM 38M 
C AOCTaT04HO KOpOTKHM nepHOAOM, 4TO o6ecne4H8ano KOppeKTHOe 
onpeAeneHHe xapaKTepHCTHK cneKTPOMeTpa. 

Yrnoeoe pa3peweHHe cneKrpoMeTpa, HaHAeHHOe npH o6ny4eHHH 
II w II nyCTOH MHWeHH, COCTaBJ1RJ10 u6 = 0, ]5 MpaA, HMOYJ1bCHOe - up/p 
= 0,8%. Co6b1THR pacceRHHR 8 MHWeHH H ~a 8e~ecTee 6nH~a~wHx K 
HeH nponop~HoHanbHbiX KaMep xopowo pa3AenRnHCb /pHc.2/. 

MeTOAHKa o6pa6oTKH AaHHbiX, 8bi4HcneHHR AH~ep~nbHbiX ce-
4eHHH H 88eAeHHR nonpa80K K HHM, OOAP06HO 6blna OOHCaHa 8 ~a6o-
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J PHc. 2. Pacnpep;eneHH.R no 
~ ~HHaTe Z TO'!KH B3aHMO

p;eHCTBIUI a -qacTH~ B paf!OHe 
MHmeHH AJI.R ABYX p;Hana30HOB 
yrnoe pacce.RHHH /ocb Z 
Hanpaeneua no nytiKy/. CTpen
KaMH o6o3HatieHbl rpaHHJ.J.bl 
paHOHa MHIIIeHH. 
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PHc.3. Pacnpe,o;eneHHe no yrny oT
KnoHeHHH pacce.RHHb~ anb$a-tiacTH~ 
aHaJIH3HpYJOIII,HM Mai'HHTOM. 6.6 23 -

oTKnoHeHHe yrna noeopoTa oT 
cpep;Hero 3HatieHH.R. CTpeJIKaMI-1 
o6o3HatieHbl npHH.RTbre rpaHHI.I,bl o6-
nacTH "ynpyi'OI'O TIHKa", COOTBeT
CTBYJOJUeH HHTepeany HMTIYJibCOB 
Po .:!:_350 M3Bic I P 0 - HMnynbc 
TIY'!KOBb~ aJib$a-4aCTHU.I, 

N 

5000 

3000 

1000 

o~~==~--~~r----
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rax 14 •~1 . ~nR onpeAeneHHR AH$¢epeH~HanbH~x ce4eHH~ oT6HpanHcb 
co6~THR, YA08neT80pR~~He cneAY~HM KpHTepHRM: TpeKH AO H nocne 
MHWeHH cy~eCT8y~T, OHH xopowo "cwH8a~TCR 11 8 pa~oHe MHWeHH, 8e
nH4HHa yrna OTKnOHeHHR 4aCTH~bl aHanH3HPY~~HM MarHHTOM COOTBeT
CT8yeT o6nacTH "ynpyroro nHKa" /pHc.3/. 4Hcno co6~TH~ pacceR
HHR Ha HAPaX MHWeHH HaXOAHnOCb C ~~b~ o6~4HO~ npo~eAYPbl B~-
4HTaHHR $QHa, H3MepeHHOrO B 3KCn03H~HRX C nyCTO~ MHWeHb~. 0HO 
nonpa8nRnOCb Ha reoMeTpH4eCKy~ 3$$eKTH8HOCTb ycTaH08KH /pac
C4HTaHHY~ MeTOAOM MOHTe-Kapno C y4eTOM peanbH~X KOOPAHHaTHbiX 
H yrno8~X pacnpeAeneHH~ ny4Ka/, a raK~e Ha annaparypHy~ 3$$eK
THBHOCTb cneKTpOMeTpa H norno~eHHe 4aCTH~ B Be~eCTBe ycTaHOB
KH. nocKOnbKY pacnpeAeneHHe aMnnHTYA CHrHanoe CO C4eT4HK08SBI 
6nH3KO K pacnpeAeneHH~ naHAay, 8BOAHnacb nonpaeKa Ha npHMeCb 
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Ta6mu~a I 

(). -t 
I 

~ 11t1 f r3B/ci-z I 
i 

MPM (raB/c)2 
H2 He 

6,65 0,0142 4130 ± 190 
7,35 0,0173 3015 ± 150 
8,05 0,0208 588 ± 21 2555 ± 120 
8,75 0,0245 528 ± 18 1855 ± 90 
9,45 0,0286 426 ± 14 1525 ± 80 

10,15 0,0330 363 ± 12 II60 ± 70 
10,85 0,0377 306 ± 10 874 ± 35 
1a:, 55 0,0427 266 ± 9 591 ± 26 
12,25 0,0481 243 ± 8 474 ± 21 
12,95 0,0537 194 ± 7 322 ± 17 
13,65 I 0,0597 162 ± 6 248 ± 15 
14,35 

I 
0,0660 131,0 ± 4,8 165 ± 12 

15,05 0,0726 102,3 ± 4,1 129 ± II 
15,75 0,0795 82,1 ± 3,5 94 ± 10 
16,"45 0,0867 66,3 ± 2,9 72 ± 8 
17,15 0,0942 48,4 ± 2,2 59 ± 7 
n,a5 u,IO:C:I .36,4 

... 
I,~ 54 

L 

'I 

18,55 O,II03 27,6 ± 1,6 40 ± 6 
19,25 O,II87 19,6 ± 1,2 30 ± 5 
19,95 0,1275 17,6 ± 1,1 31,5 ± 4,8 
20,65 0,1366 10,8 ± 0,9 30,8 ± 4,7 
21,35 0,1461 8,9 ± 0,8 16,3 ± 3,7 
22,05 0,1558 5,1 ± 0,6 19,3 ± 4,3 
22,75 0,1658 3;67 ± 0,50 31,9 ± 4,9 
23,45 0,176~ 3,08 ± 0,50 10,1 ± 3,4 
24,15 0,1869 2,18 ± 0,50 18,3 ± 5,0 
24,85 0,197.9 1,44 ± 0,47 10,6 ± 5,0 
25,55 0,2092 1,31 ± 0,47 7,1 ± 3,6 
26,55 0,2208 0,80 ± 0,32 

OAH03aPRAH~x 4aCTH~, paeHaA Nd (0) • W d __,a /rAe Nd (0) - 4HC-
no aaperHcTpHpoeaHH~x AeHTpOHOB e o6~acTH ynpyroro nHKa AnA 
AaHHOro yrna pacceAHHA, a wd -+a"' 19% - eepOATHOCTb Taro, 
4TO OAH03apAAHaA 4aCTH~a AaCT 8 C4eT4HKe 88 1 CHrHan C aM
nnHTYAOH 6onbwe nopora pa3AeneHHR OAH03apAAH~X H ABYX3apAAH~X 
4aCTH~/. BenH4HHa 3TOH nonpaeKH e o6nacTH AH~paK~HOHHoro Ko-
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Hyca MeHAnaCb B 3aBHCHMOCTH OT yrna pacceAHHA OT 5% AO 20%. 
0WHfiKH 8 ee onpeAeneHHH BKn~4eH~ B nonHy~ CTaTHCTH4eCKY~ OWHfi
Ky Ce4eHHH. 6~nH y4TeH~ TaKme 3~~eKT~, CBA3aHH~e C KOHe4H~M 
yrnOB~M paapeweHHeM ycTaHOBKH H KpaTH~M AAepH~M pacceAHHeM 
8 MHWeHH /CyMMapH~H 3~~eKT 3THX nonpaBOK B ofinaCTH AH~paK~HOH
HOrO KOHyca He npee~wan 10%/. 

B Ta6n. 1 npeAcTaeneHbl peaynbTaT~ HawHx H3MepeHHH AH~~epeH
~HanbH~X Ce4eHHH. npHBeAeHH~e norpeWHOCTH BKn~4a~T TOnbKO 
CTaTHCTH4eCKHe OWH6KH H3MepeHHH H OWHfiKH, CBA3aHH~e C AHCKpeT
H~M xapaKTepoM KOOPAHHaTHOH HH~OpMa~HH OT nponop~HOHanbH~X 
KaMep. CHCTeMaTH4eCKHe norpeWHOCTH HOpMHpOBKH Ce4eHHH, BKn~-
4aBWHe norpeWHOCTb 8 onpeAeneHHH 3~eKTHBHOCTH cneKTpOMeTpa 
H norno~eHHA 4aCTH~ 8 Be~eCTBe ycTaHOBKH /-0,6%/, norpeWHOCTb 
e onpeAeneHHH HMnynbca ny4Ka /-0,7%/ H o~eHKY npHMecH co6~
THH c pomAeHHeM nHOHOB /-2%/, He npee~wanH 3%. 

B Ta6n.2 npHBeAeH~ napaMeTp~ ynpyroro ap- H aa-pacceR-
HHA 

~(0), 8=~(ln~)l , _y 16" ~{O),u -f~t)dli=~(0)/8. 
dt dt dt t=O utot- 1+p2 dt ef o dt dt 

0HH onpeAeneH~ nyTeM noArOHKH 3KCnOHeHT~ ~~ (t) = ~~ (0) • exp(-B.ftl) 

K 3KcnepHMeHTanbH~M AaHH~M npH Man~x ltl. /npH 3TOM H3 AaH
HbiX Ta6n. 1 6~n 8~4TeH HefionbWOH 0 < 3%, BKnaA OT KynOHOBCKHX 
3~~eKToe, HaHAeHH~H no ~opMyne 6eTe 112(CornacHo o~eHKaM no 
ATMP, eKnaAOM oT KBa3Hynpyroro aa -pacceAHHR B o6nacTH, rAe 
liiJviiv,L:ii<i;l<:iCi> liv,L:iovi~~;:;, c;;,:;:;:;;:;;;::;.:.:... ::::::;:;;.:::;;::: :;..:;.: :-:;:;:::: ::::5;:;:::·-::../ • 

Ta6mu~a 2 
llapaMeTpbi ynpyroro ap- H aa -pacceRHHR 

8 MH- t -HHTepBaJI ~(0) u tot uef 
2 dt 

/rgB/c/ 2 X 2/cT. CB. meHb /r'.3B/c/ M6/r'.3B/cr2 M6 M6 

H 0,02-0,12 1116+42 33,22:.0,6 142,32:.2,7 33,62:.1 ,3 1,34 

He 0, 0 14+0 ,042 9560+570 64,92:.2,0 426+13 147,52:.6,7 I ,02 

Ref aA (0) 
Hcnonb30BaHHble npH B~4HcneH11H utot 3Ha4eHHA PaA = 

Im faA (0) 

nony4eH~ HaMH B pac4eTax no ATMP: Paa = -0,18, Pap= -0,28 
/nocneAHee xopowo cornacyeTCA c eenH4HHOH Pap= -0,30~0,12, 
nony4eHHOH B H3MepeHHAX npH 4,13 f3B/HyKnOH 713/. 

0wH6KH napaMeTpOB B Ta6n.2 nony4eHW C y4eTOM CTaTHCTH4e
CKHX OWHfiOK AH~$epeH~HanbHWX Ce4eHHH, npHBeAeHH~X B Ta6n. 1, 
CHCTeMaTH4eCKHX OWH60K HX HOpMHPOBKH H norpeWHOCTeH, CBA3aH
HWX C HeOnpeAeneHHOCTb~ B 3Ha4.eHHH a6con~THOH eenH4HHW HMnynb-
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ca ny4KOBbiX 4acntl..l IP 0..;. 0, 7%1. B owV16Ky a tot He BKJlt04eH BKilaA 
norpewHocTeA onpeAeneHVIR BeJlVI4VIHbl p2 • 

3. 06CYmAEHHE PE3YflbTATOB. 
CPABHEHHE C PAC4ETAMH no ATMP 

YKa3aHHble B Ta6n. 2 Ol..leHKVI eeJlV14VIH a tot , B , a J. AJlR ap- VI 
aa- ynpyroro pacceRHVIR 6JlVI3KVI K 3Ha4eHVIRM, nony4eHHbiM npVI 
2,1 f3BI 1141 Ec11V1 y4eCTb, 4TO AllR aa -pacceRHVIR B -napa
MeTp HeCKOJlbKO B03pacTaeT C yeeJlV14eHVIeM 3HeprVIVI VI nepeAaHHOrO 
VIMnynbca 171, TO Hawe 3Ha4eHVIe Bap cornacyeTcR c eenV14V1HaMVI 
napaMeTpa HaKnoHa pa -pacceRHVIR, nony4eHHbiMVI npVI 4,13 f3BIN 1131 

VI npVI 45-400 f3B 171• 0AHaKO OTMe4eHHaR COBOKynHOCTb AaHHbiX no 
napaMeTpy HaKJlOHa pa-paCCeRHVIR 3Ha4VITeJlbHO OTJlV14aeTCR OT ee
JlV14VIHbl Bpa=44,0.!_0, 1 lf3Bicl 2, nony4eHHOA npV~ 18,6 f3Bic/111/. 

Pe3yllbTaTbl HacTOR~VIx V~3MepeHVIA AVI~epeHLIVIanbHbiX ce4eHV~A 
ap- VI aa -pacceRHVIR cpaeHeHbl C BblnOilHeHHbtMVI HaMVI paC4eTaMVI no 
npocToA MOAellV~ ATMP npV~ o6bi4Hblx 116/ napaMeTpV~3ai..IVIRX HYKilOH
HYKilOHHoA aMnJlVITYAbl VI RAePHOA nllOTHOCTVI 4He. 

nnoTHOCTb OCHOBHoro COCTORHVIR 4He 6panacb B BV~Ae 

2 4 1 3/2 2 2 
I<Oir1 ... r.>l = n p(rj ); p(rj) -(-) exp(-rjiR ). 

j•l 1TR2 
3AeCb p(r j) - OAH04aCTV14HaR nnoTHOCTb, RB3RT paBHbiM 1,37 ci>M 116•1 

AnR aMnJlV~TYAbl NN-pacceRHVIR VICnOJlb3oeanacb napaMeTpV~3ai..IV~R 

f(t) • uNN(i +PN~exp(B t/2)' 
4yrr NN 

rAe UNN , p NN , BNN - COOTBeTCTBeHHO nOJlHOe Ce4eHV~e, OTHO
WeHV~e Be~eCTBeHHOA 4aCTVI aMnJlVITYAbl pacceRHVIR ~nepeA K MHVIMOA, 
napaMeTp HaKJlOHa AV~cllpaKI..IVIOHHOro KOHyca AllR ynpyroro NN-pac
ceRHHRJ onpeAeJleHHble 3KCTpanOJ1RI..IVIeA 3KCnepHMeHTaJ1bHbiX 3Ha4e
HHH /28. 

aNN = 41,5 M6, pNN = -0,35, BNN= 7,5 lf3Bicl - 2 . 

npH HMnyJlbCe 4,5 f3BicN UNN H BNN Allfl pp- VI pn-pacceRHHR 
6JlH3KH, n03TOMy ycpeAHeHVIe no H30CnHHaM CJla6o BJlVIReT Ha pe-
3YllbTaTbl pac4eToe. KynOHOBCKVIe 3~eKTbl IBKJlt04aR KYilOH-RAePHYtO 
VIHTepcllepeHI..IHtOI AJlR ap- H aa - pacceRHVIR B HCCJleAyeMOA 06JlaCTVI 
t MaJlbl H He y4HTb1BaJlVICb B pac4eTaX. 

Ha pHc.4 peaynbTaTbl pac4eTa npHBeAeHbl BMecTe c 3KcnepHMeH
TallbHbiMVI AaHHbiMVI. 

AnR ynpyroro ap -pacceRHVIR 3KcnepV~MeHTaJlbHble T04Kio1 e 6onb
weA 4acTH AH«<lpaKI..IHOHHoro KOHyca, npH 10,03 ~ t ~ 0,121 f3B2 I c 2

2
, 

2 nelKaT HHlKe pac4eTHOA KPHBOA npHMepHo Ha 15%; npH ltl > 0, 17 f3B I c 
3KcnepV~MeHTaJlbHble eenH4HHbl npeBbiWatOT pac4eTHble. TaKoe noeeAe-

6 ' 

-1 
10 

p • 17,9 fiB/C 

~.~ 

PHc. 4. tUHIP<PepeHu;HaJihHbie cet.IeHHH 
,IVIH ap- H aa -pacceHHHH npH 
I 7 '9 r3B/ c: +- 3KcnepHMeHTaJlbHbie 
3Hat.IeHHfl cet.IeHHHj CnJlOWHafl KpHBafl 
- pact.IeT cyMMbJ ynpyroro H KBa3H
ynpyroro aa -pacceHHHH no UTMP; 
WTpHxoBaH - pact.IeT ynpyroro ap- H 
aa -pacceHHHfl no llTMP; WTpHx-nyHK-
THpHafl - pact.IeT ynpyroro ap- H 

• ~ aa -paccefiHHH no MO,!J;eJIH c MHKpo-
• ~ CKOnHt.IeCKHM OnTHt.IeCKHM noTeHu;Ha-

• 

• ~ JlOM /19/ • 

·~ 
·~ 

•""-.... ."" . .._ ,_ 

• \"'·. 
~
~~ 
'~U ,,,t 

', ......_ \ • + 
' . . 
\. _[ 
~ --....: - - -'---:::::-. '~. _./. -- -

'"="_:..------

103 ~--------~---------L--------~--------~~----~ 
0 0.05 0.10 0,15 

HVIe OTHOWeHVIR 3KCnepHMeHTaJ1bHbiX 3Ha4eHio1A dUidt K paCC4VI-
TaHHbiM no ATMP HanoMHHaey CHTYai..IHtO, Ha6JltOAaewytOcR npH VICCileAo
eaHHVI pa -ynpyroro pacceRHHR B 06JlaCTH 45-400 faBI 7: 

AnR cyMMbl ynpyroro H Keaa1o1ynpyroro aa-pacceRHHR 3KcnepH
MeHTailbHble 3Ha4eH11R duldt 60JlbWe paC4eTHbiX n04TVI BO BCeM VIH
TepBane VI3MepeHV~A; B 06JlaCTH AHcllpaKI..IHOHHOrO KOHyCa paCXOlKAeHHe 
COCTaBJlReT npHMepHO 10-15%; B6JlH3H MHHVIMyMa ynpyroro pacceRHVIR 
lit!- 0,1 faB 21c21 OHO AOXOAVIT AO 25-30%; B 06JlaCTH BTOporo 
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MdKCHMyMa ynpyroro pacceRHHR 3KCnepHMeHTdnbH~e T04KH 8 npe
Aenax owH60K C08naAa~r c pac4eTHOH KpH80H. noxomee npe8~WeHHe 
3KCnepHMeHTanbH~MH ce4eHHRMH pac4eTH~X no aTMP 8 o6nacrH AH$
paK~HOHHoro KOHyca M~ Ha6n~AdnH H AnR CYMM~ ynpyroro H K8d3H
ynpyroro pacceRHHR anb$d-4dCTH~ C HMnynbCOM 17,9 f3B/c Hd RA
pax C , Al , Cu 13•51. 

0TMe4eHH~H XdpdKTep OTKnoHeHHH, HMe~~HX 8 o6naCTH AH$paK
~HOHHOrO KOHyca Pd3Hble 3HdKH AnR ap- H aa -pacceRHHR, He 
YAdeTCR 06bRCHHTb 8 PdMKax npocTOH MOAenH aTMP, He Y4HTbl8a~
~eH o6pa308dHHR 8036ymAeHH~X COCTORHHH HYKnOH08 Ha npoMemy
T04H~X CTdAHRX HX MHOrOKpdTHOro nepepacceRHHR 8 CTdnKH8d~~HX
CR RAPdX /Heynpyry~ 3KPdHHP08Ky/. 

Mbl npoaHanH3Hp08anH 8nHRHHe Ha 8enH4HHY pac4eTH~x AH$$epeH
~HanbHbiX Ce4eHHH PRAd 3$$eKT08, C8R3dHH~X C 803MOmH~MH H3Me
HeHHRMH napaMeTpH3a~HH NN-aMnnHTYA~ H nnoTHOCTH pacnpeAe
neHHR HYKnOH08 8 RApe 4He. 

HomHo noAo6parb raKHe Ha6op~ napaMerpo8 NN-aMnnHTYA~ H 
RAePHOH nnOTHOCTH 4He, npH KOTOp~x pac4eT~ no aTMP Hennoxo 
OnHC~8d~T 8 OTAenbHOCTH HdWH 3KCnepHMeHTdnbH~e 3Hd4eHHR Ce4e
HHH nH6o AnR aa -pacceRHHR 111; nH6o AnR ap -pacceRHHR 8 o6-
nacrH AH$paK~HOHHOro KOHyca. 0AHdKO nOA06paTb 3Hd4eHHR 3THX 
napaMeTp08, npH KOTOp~X pdC4eT~ YA08neT80PHTenbHO OnHC~8dnH 
6bl AdHHble KaK no aP-, TaK H no aa-pacceRHH~, He YAdeTCR. 

Y4er cnHH0803a8HCHM~x 4neHo8 8 aMnnHTYAe NN-pacceRHHR 
CyuteCTBeH llilR On'-'1C:riHLAR fV' -p~t.:':e!1~~~~:: ::5.,"'-;;..j3j..i .Y..-.\iiJ.JdrlLV1UHHOrO 

MHHHMyMa npH 3HeprHH npOTOH08 :S 1 f3B/ CllBI. 0AHd KO npH nepexo
Ae K 60nbWHM 3HeprHRM H MeHbWHM nepeAdHH~M HMnynbCdM 8nHRHHe 
3d8HCR~HX OT CnHHd 3$$eKT08 yMeHbWdeTCR. 

Y4eT KopoTKOAeHCT8y~~HX KoppenR~HH npH pac4ere Ce4eHHH ap -
pacceRHHR

1
1
9
/ H 88eAeHHe A8YX raycconOA06H~X COCTd8nR~~HX 

0AH04dCTH4HOH nnOTHOCTH npH paC4eTe /20/ Ce4eHHH aa -pacceRHHR 
/o6e nnOTHOCTH XOpOWO OnHC~8d~T $OpM$dKTOp 4Hej He AdnH 3Ha-
4HTenbHOro yny4WeHHR cornaCHR pac4eTo8 H 3KcnepHMeHra. 

nonpd8KH K pdC4eTaM no aTMP /Ha He3HKOHdnbHOCTb, $epMH
A8HmeHHe HyKnoH08 8 RAPe H APYrHe/, 8~4HcneHH~e AnR ap -pac
CeRHHR npH HaweH 3HeprHH MeTOAOM Yonneca 1211,no4TH nonHOCTb~ 
KOMneHCHpy~T APYr APYra. no-8HAHMOMy, 3TO cnpa8eAnH80 H AnR 
aa -pacceRHHR. 

li~nH npo8eAeHbl pac4eTbl AH$$epeH~HanbHbiX Ce4eHHH ynpyroro 
pacceRHHR no MOAenH C MHKpOCKOnH4eCKHM OnTH4eCKHM noreH~Ha
nOM119~y4HT~8a~~eH HeH3KOHdnbH~e 3$$eKT~ lwTpHx-nyHKTHpH~e 
nHHHH Hd PHC. 4/. npH It I < 0' 13 f3B 2 I c 2 pe3ynbTdT~ 3THX pac4e
T08 AnR ap-pacceRHHR npaKTH4eCKH co8naAa~r c pac4eraMH no 
aTMP H nHWb npH iti > 0,17 f3B 21c2 npH80ART K HeKOTOpOMy yny4-
WeHH~ COrnaCHR C 3KCnepHMeHTOM. 

8 

npH 8~COKHX 3HeprHRX K ny4WeMy cornaCH~ C 3KCnepHMeHTdnb
H~MH AdHH~MH no cpa8HeHH~ c npocT~MH pac4eTdMH no aTMP npH80-

ac4eT~ TdK ~nH HHa 4e y4HT~8d~~He 3$$eKT~ o6pa308dHHR 
:~;6~mAeHH~~ COCTORHHH HyKnOH08 Hd npOMemyT04H~X CTdAHRX HX 
MHoroKparHoro pacceRHHR 8 cranKH8a~~HXCR RApax IHeynpy~y~ 

I /8,22·26/ 0AHaKO AOCTaT04HO nocneA08aTenbH~H Y4eT 
3KpaHHp08KY • 8 HeCKOnbKO f3B/N 3$$eKT08 HeynpyroH 3KpaHHp08KH npH 3HeprHH 

6 
-

88H aHOManbH~X C80~CT8 aMnnHTYA pacceRHHR 803 ym 
Henpocr AY 8/27/ KpoMe roro 8 3TOH 3HepreTH4eCKO~ o6nacrH, AeHH~x HyKnoHo , • 

6 
w 

cpa8HHMY~ ponb Hrpa~T pa3H~e THn~ 803 Y*AeHHH n0-8HAHMOMy, ax npH6nH*e-HyKnOH08. 3ro He n0380nReT HCnonb308aTb 8 pac4eT 
HHR, KOTOp~e o6~4HO AOnycKa~T npH 6onee 8~COKHX 3HeprHRX. 

A8rop~ 8~pa*a~r 6naroAapHOCTb A. B :rapaco8y H A. Mane~KH 3a _ 
n A Cnene~. M.~.WyMaKOBY3d y4aCTHe B nOA none3H~e AHCKYCCHH • • ' w a noMO~b Ha 

rOT08Ke·H npoBeAeHHH H3MepeHHH, ~.Y.XpHCTOBOH 3 3 n Mo-
a3H~X 3ranax npoBeAeHHR 3KcnepHMeHra H aHanH3a AaHH~x, · ·_ 

~HHO~ H P.H.nerpoao~ 3a 6onbwy~ noMO~b a npoBeAeHHH 3KcnepH 
MeHTa H O$OpMneHHH CTdTbH. X 

Aarop~ 6naroAaPH~ KonneKTHBaM OTAenoa fla6oparopHH B~COKH_ 
w O~R~ 3a o6ecne4eHHe xopowe~ pa6or~ 3BM H CHHXpo$a3o 

~~~~:~HABTOp~ npH3HaTenbH~ pyKOBOACTBY na6opaTOPHH 3a nOAAepm
Ky H o6ecne4eHHC 8o3MOmHOCTe~ npOBeAeHHR 3KCnepHMeHTa. 
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16. ~03HMeTpHR H ~3HKa 3a~TW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 
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B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6HO~H3HKa 

A6nees B.f. HAP· 1-82-332 
~H~paK4HOHHOe pacceRHHe anb~a-4aCTH4 C HMnynbCOM 17,9 f38/C 
Ha RApax BOAOPOAa H renHR 

H3MepeH~, c norpewHOCTb~ HOpMHPOBKH He 5onee 3%, a5con~TH~e 3Ha4eHHR 
AH~epeH4HanbH~x ce4eHHH ynpyroro ap- H CYM- ynpyroro H KBa3Hynpyr·oro 
aa -pacceRHHR AnR anb~a-4aCTH4 C HMnynbCOM 17,9 f38/c B HHTepeane KBaApa
TOB nepeAaHH~X 4-HMnynbCOS (0,01< jtj< 0,2) f3B 2/c2. TaKHe H3MepeHHR B 3Hep
reTH4eCKOH o6nacTH e HecKonbKO f3B/HyKnoH e~nonHeH~ eneps~e. OnpeAeneH~ 

nonH~e ce4eHHR, napaMeTp~ HaKnoHa AH~paK4HOHHOro KOHyca H nonHble ynpyrHe 
ce4eHI1R AflR ap- 11 aa -pacceRHHR. nony4eHH~e AaHH~e cpaeHeHbl c pac4eTaMH, 
SYnDnHeHHYMH 8 paMKaX AH~paKijHOHHOH TeOpHH MHOrOKpaTHOrO paCCeRHHR fnay5epa 
CHTeHKO. Ha6~AeHo OTKnoHeHHe pac4eTH~x AH~~epeH411anbH~x ce4eHHH oT 3Kcne
PI1MeHTanbHYX, KOTOpOe B o5naCTH AH~paK4HOHHOrO KOHyCa COCTaBnReT 10-15% 
11 MMeeT pa3HYe 3HaKH AflR ap- H aa -pacceRHHR. 

Pa6oTa B~nonHeHa B na6opaTOpl111 B~COKHX 3HeprHH OH~H. 

Ableev V.G. eta!. 1-82-332 
Dlffruct!v1. ~catti;;-;,-,~ vf ~i'-3 Gc'w'/...._ ,;:._,i,a-rd. i..i\..it:~ 

from Hydrogen and Helium Nuclei 

The absolute differential cross sections for ap elastic scattering 
and for the sum of elastic and quasielastic aa scattering have been 
measured at a momentum of 17.9 GeV/c in the four-momentum transfer region 
(O.Ol<lti<0.2) GeV2fc2 with normalization errors less than n. Such measure
ments in the energy region of a few GeV have been performed for the first 
time. The total cross sections, diffraction cone slope parameters and total 
elastic cross sections for ap and aa scattering have been obtained. 
The results are compared with the calculations carried out in the frames 
of the Glauber-Sitenko diffraction multiple scattering theory. The deviation 
of the calculated differential cross sections frem the experimental ones 
is observed. In the region of the diffraction cone the deviation has a dif
ferent sign for ap and aa scattering and amounts to 10+15%. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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